Visualization of integral and peripheral cell surface proteins in live Caenorhabditis elegans.
To study the abundance of specific receptors and other cell surface proteins at synapses, it would be advantageous to specifically label these proteins only when inserted in the plasma membrane. We describe a method that allows to fluorescently label cell surface proteins in live and behaving animals, namely in the nematode Caenorhabditis elegans. Proteins such as subunits of the levamisole sensitive nicotinic acetylcholine receptor (nAChR) were epitope-tagged at their extracellular C-termini, and fluorescent antibodies against those tags were injected into the body fluid. These antibodies specifically labelled synaptic regions on the cell surface of muscles and neurons, and simultaneous use of different tags facilitated co-localization studies. Quantification of the fluorescence is possible, as verified by demonstrating that mutations in ric-3 and unc-38, which cause behavioural resistance to cholinergic agonists, strongly reduce or even abolish nAChR cell surface expression. We also used this method to visualize the extracellular peripheral membrane protein ODR-2, which is related to a neurotoxin-like protein regulating vertebrate neuronal nAChRs. Likewise, fluorescent alpha-bungarotoxin, when injected, bound to certain nAChRs in the pharynx and the nervous system. This showed that, theoretically, any molecular interaction of sufficient affinity may be used to specifically label cell surface structures in live nematodes.